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Technical Notes for Operating a Fermilab PIP-II 

Downconverter at 1408 MHz 

Ed Cullerton 4/20/2020 

 

The Fermilab PIP-II downconverter was designed for operation using RF 

frequencies of 162.5 MHz to 650 MHz, and an IF frequency of 20 MHz.  To explore 

if this downconverter can work at an RF frequency of 1408 MHz, this note 

documents some experimental data done at 1300 MHz for the prototype (Rev. A) 

of this downconverter.  This data is followed by some suggested modifications to 

the board using drop-in replacement parts so this board may operate at an RF 

frequency of 1408 MHz. 

 

Experimental Data at 1300 MHz: 

 A prototype (Rev A) of this board was produced in Nov 2016, and the board 

was measured at 162.5, 325, 650, and 1300 MHz.  Below is the relevant measured 

data at 1300 MHz.  Please refer to production Rev B datasheets for data at other 

frequencies.   

** Data for the IF output spectrum and temperature stability is not 

included. 
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Block diagram: 

 

 

Test fixture pictures: 
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RF to IF Conversion data (only channels 1-4 measured) : 
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Channel to Channel Isolation: 

 

Noise Figure Measurement: 
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1/f Noise Measurement 
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LO requirements- S21 from LO Input to 3 dB Pad Before Mixer: 

 

LO Input Return Loss: 
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RF Input Return Loss: 

 

IF Output Return Loss: 
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Proposed changes for operation at 1408 MHz: 

A few parts on the board are not rated for operation at 1408 MHz, but they 

may be replaced with drop in components that do.  Below is the modified block 

diagram with the proposed changes:  

 

 


